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1 . This opinion contains indications relating to the following items: 



HI 


Box No. I 


Basis of the opinion 


m 


Box No. II 


Priority 


□ 


Box No. Ill 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


□ 


Box No, IV 


Lack of unity of invention 




Box No. V . 


Reasoned statement under Rule 436/f.l(a)(i) with regard to novelty, inventive step and industrial applicability; 




citations and explanations supporting such statement 


□ 


Box No. VI 


Certain documents cited 


□ 


Box No. VII 


Certain defects in the international application 


□ 


Box No. VIII 


Certain observations on the international application 


FURTHER ACTION 



If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the International 
Preliminary Examining Authority ("IPEA") except that this does not apply where.tiie ^plicant chooses an Autiiority other tfian this one to 
be tiie IPEA and the chosen IPEA has notified the Intematibnal Bureau under Rule 66.1 to(b) that written opinions of this International 
Searching Autiiority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of tiie IPEA, the applicant is invited to submit to the IPEA a 
written reply together, where appropriate, with ariiendments, before the expiration of 3 months fl'om the date of mailing of Form 
PCT/IS A/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For flirtfier options, see Form PCT/ISA/220. 
3. For further details, see notes to Form PCT/ISA/220. 
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Basis of this opinion 



With regard to the language, this opinion has been established on the basis of: 
[x] The international application in the language in which it was filed 

I ~\ A translation ofthe international application into, , which is the language of a 

translation furnished for the purposes of international search (under Rules 12.3(a) and 23. 1(b)). 
I I This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
' — ' tothis Authority under Rule 91 (Rule 436«.l(a)) 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application,' this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

[ I on paper 

[~~] in electronic form . 

b. (time) 

I [ in the international application as filed 

I I together with the international application in electronic form 

I I subsequently to this Authority for the purposes of search 

[~~| In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

Additional comments: 
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Box NOi II Priority 



1 . The validity of the priority claim has not been considered because the International Searching Authority does not have in 

its possession a copy of the earlier application whose priority has been claimed or, where requu-ed, a translation of that 
earlier application. This opinion has nevertheless been established oin the assuniption that the relevant date (Rules 
436w.l and 64.1) is the.claimed priority date. * 



2. 1^ This opinion has been established as if no priority had been claimed due to the fact that the priority claim has been found 
invalid (Rules 43bis.l and 64.1). Thus for the purposes of this opinion, the international filing date indicated above is 
considered to be the relevant date. 



3. Additional observations, if necessary: 

The priority document contains a valid disclosure of the invention which is the subject of the current application in 
so far as it relates to the subject matter that is disclosed in the prior published document, D4. 
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Box No. V Reasoned statement under Rule 436&.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Claims 


1-138 


YES 




Claims 


NONE 


NO 


Inventive steip (IS) 


Claims 


47-128,130-133 


YES 




Claims 


1-46, 129, 134-138 


NO 


Industrial applicability (lA) 


Claims 


1-138 


YES 




Claims 


NONE 


NO 



2. Citations and explanations: 

The following documents identified in the International Search Report have been considered for the purposes of this 
report. Full bibliographic details are provided in the International Search Report: 

Dl WO 2007/130404 

D2 Macherlaetal.j:Afei/.CAew. 2005, 48(11), 3684-3687 
D3 Takashi et ah Cfeffj/jfryleWero 1988, (11), 1877-1878 
D4 Manam et al. J. Med. Chem. 2008, 51(21), 6711-6724 

The present claims define Salinosporamide derivatives of formula (I) that include a sulfonate ester, ester or ether group 
in the substituent at the 4-position of the 6-oxa:-2-azabicyclo[3.2.0]heptane-3,7-dione moiety. These derivatives can be 
included in pharmaceutical compositions and can be used as proteasome inhibitors for treating or ameliorating a disease 
or condition such as cancer, a microbial disease or inflammation. 

Non-patent Literature P Category Documents . 

With regard to D4, this non-patent literature document discloses subject matter that is of particular relevance to this 
application. However, it was published after the priority date of the current application and under the PCT, only 
documents published before the priority date of the application being considered deprive the claims of that application 
of novelty. As the current application has a valid priority claim with regard to the subject matter disclosed in D4, it is 
not considered to be relevant in this opinion. 

NOVELTY (N) 

D 1 discloses Salinosporamide analogues and methods of using them for the treatment of lung cancer (abstract). D 1 
discloses an ethyl ester derivative (formula 11-22, pp37 & 1 14) aind a mesylate derivative (Formula 11-41, pp45 & 1 18) 
of Salinosporamide A, which would be novelty destroying for the current claims except that the molecular weight of 
said substituents does not meet the proviso of claim 1 . Therefore Dl is not relevant for novelty. 

D2 discloses stmcture-activity relationships (SAR) of Salinosporamide derivatives (abstract). D2 does not disclose any 
compounds with a sulfonate ester, ester or ether group with the 4-position of the 6-oxa-2-azabicyclo[3.2.0]heptane-3,7- 
dione moiety. Therefore D2 is not relevant for novelty; 

D3 discloses fluorination reactions using silver fluoride supported on calcium fluoride. D3 is not relevant for novelty. 

None of the citations disclose a compounds of Formula (I) of the current claims with a sulfonate ester, ester or ether 
group on the side chain that has a molecular weight over 92 gmof ' for the sulfonate or 77 gmol'' for the ester or ether; 
or a method for synthesising a compound of formula (B) using a silver reagent. Therefore the subject matter of claims 1 
and 128 and their dependent claims is new and meets the requirements of Article 33(2) of the PCT with regard to 

novelty. • . 

[continued in Supplemental Box] 
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In case the space in any of the preceding boxes is not sufficient. 

Continuation of: Box V 



INVENTIVE STEP qS) 



Claims 1-127 and 129-138: Dl is considered to be the closest prior art. Dl discloses heterobicyclic y-lactam-p-lactone 
derivatives of formula II (claim 2) as proteasome inhibitors (para [0010]). The general structure of formula II of Dl 
encompasses the compounds of the current application wherein Ri is substituted alkyl. The difference between the 
exemplified compounds of Dl and the current compounds is that compounds 11-22 and 11-41 of Dl do not satisfy the 
molecular weight proviso defined in claim 1 of the current application. Both Dl and D2 disclose that derivatives of 
Salinosporamide A with a haloethyl sidechain at the 4-ppsition of the bicycle are the most potent proteasome inhibitors 
(Dl, pi 82- 184; D2, abstract). Dl suggests that this is due to halo groups being good leaving groups and suggests that 
compounds with good leaving groups promotes the delivery of the cothpound to its target, thereby enhancing its 
therapeutic effect (pi 82-1 84). Furthermore, D2 suggests that the role of the halo group in vivo is mechanistic, and also 
acts a leaving group, and that analogues with alternative functional groups at the 4-position be prepared (p3687). 

The problem to be solved by the current applicatioft in light of the prior art is the provision of further proteasome 
inhibitors derived from Salinosporamide A. The difference between Dl and the cuirent application resides in what is 
merely a choice of one of several obvious known alternatives which would be available for use by the person skilled in 
the art. It is considered that a skilled person, when faced with the problem of providing fiirther compounds with 
proteasome inhibitory a.ctivity, would prepare fiirther derivatives with good leaving groups, as suggested by D2. It is 
well known in the art thiat sulfonate derivatives a good leaving groups. The specification describes no particular 
problem to be overcome which would act as a barrier in apiplying such i known alternative without an inventive 
solution, nor is such a solution described. The exemplified sulfonates of the current application have a similar 
inhibitory profile to the known sulfonates with smaller leaving groups. Therefore this is merely an obvious choice 
which the person skilled in the art would arrive at by a. routine and non-inventive process. Therefore the subject matter 
of claims 1-46, 129 and 134-138 is obvious and does not meet the requirements of Article 33(3) of the PCT with regard 
to inventive step. . f 

With regard to the ether and ester derivatives,.tfie prior. art teaches against these derivatives as the prior art suggests that 
a leaving group is required for the activity, as the ethyl ester derivative 11-22 of D 1 has very poor activity compared 
with the halo derivatives (ppl38, 158, 159 & 169). Therefore the subject matter claims 47-127 and 130-133 is not 
obvious as they relate to non-leaving group derivatives and meets the requirements of Article 33(3) of the PCT with 
regard to inventive step. 

Claim 128: The subject matter of claim 128 is not obvious as the silver reagents defined in the claim are not known to 
produce hydroxy compounds (see D3) and meets the requirements of Article 33(3) of the PCT with regard to inventive 



INDUSTRIAL APPLICABILITY OA^ 

The invention defined in the claims is considered to meet the requirements of Industrial Applicability under 
Article 33(4) of the PCT because it can be made by, or used in, industry. 
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This international search report has been prepared by this International Searching Author!^ and is transmitted to the applicant according to 
Article 1 8. A copy is being transmitted to the International Bureau. 
This international search report consists ofa total of 5 sheets. 

I . I It is also accompanied by a copy ofeach prior art document cited in this report. 



Basis of the report 

With regard to the language, the international search was carried out on the basis of: 
|X I The international application in the language in which it was filed. 

I I A translation of the international application into 

' ' translation furnished for the purposes of international search (Rules 1 2.3(a) and 23 . 1 (b)). 



, which is the language of a 



This international search report has been established taking into account the rectification of an obvious mistalie authorized by oi 
' ' notified to this Authority under Rule 91 (Rule 43.66w(a)). 

I [ With regard to any nucleotide and/or amino acid sequence disclosed in the intemeitional application, see Bo?c No. I. 
I I Certain claims were found unsearchable (See Box No. II). 
I I Unity of invention is lacking (See Box No. III). 
With regard to the title, . 

I I the text is approved as submitted by the £q)plicant. - 
|X I the text has been established by this Authority to read as follows: 
Salinosporamide derivatives as proteaspme inhibitors 



With regard to the abstract, 

I I the text is approved as submitted by the applicant. 

|X I *e text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, within oi 
month from the date of mailing of this international search report, submit comments to this Authority. 

With regard to the drawings, . 
the figure of the drawings to be published with the abstract is Figure No. 
I I as suggested by the applicant. 

I I asselectedbythis Authority, because the ^plicant failed to suggest a figure. 
I I as selected by this Authority, because this figure better characterizes the invention. 
|X I none of the figures is to be published with the abstract. 
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Box No. IV Text of the Abstract (Continuation of item 5 of the first sheet) 



Disclosed herein are 6-oxa-2-azabicyclo[3.2.0]heptane-3,7-dione or heterobicyclic y-lactam-P-lactone derivatives of 
formula (I) that include a sulfonate ester, ester or ether group in the substituent at the 4-position as proteasome 
inhibitors. These Salinosporamide derivatives of formula (I) can be included in pharmaceutical compositions and can 
be used for treating or ameliorating a disease or condition such as cancer, a microbial disease or inflammation. 
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